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FINAL ACTION 

1. This action is in response to papers filed 9 December 2002 in Paper No. 26 in which 
Claims 2, 4-5, 8-9, 11, 13, 17-18, 24, 27, 30, 33, 36, 39 and 42 were amended to depend from 
Claim 46; Claim 23 was canceled; and a Williams et al reference was cited and provided. The 
Williams et al reference has been reviewed and the amendments have been entered. The 
previous rejections in the Office Action of Paper No. 22 dated 9 July 2002 are maintained. All 
of the arguments have been thoroughly reviewed and are discussed below. 
Claims 2, 4-5, 8-14, 17-20, 24-46 are pending. 



Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

3. Claims 2, 4-5, 8-14, 17-20 and 24-46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hendrickson et al. (Nucleic Acids Research, 1995, 23(3): 522-529) in view of 
Gibson et al. (Genome Methods 1996, 6: 995-1001) and Gold et al. (U.S. Patent No. 5,475,096, 
filed 10 June 1991). 

Regarding Claim 46, Hendrickson et al. teach a method for quantitating or detecting the 
presence of a target compound in a sample, the method comprising: exposing the sample to a 
capture molecule which binds to the target molecule to form a capture molecule-target 
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molecule complex, adding to the complex a nucleic acid moiety containing a detector molecule 
wherein the detector molecule binds to the target molecule to form a capture molecule-target 
molecule-detector molecule complex, washing the complex to remove test materials (e.g. 
nuclease), amplifying the nucleic acid moiety by PCR amplification, and quantitating or 
detecting the PCR amplified nucleic acid moiety (page 523, Fig. 1). Hendrickson et al. do not 
teach that the detector molecule is an aptamer and they do not teach that the amplified 
aptamer is quantitated or detected using a detectable non-primer probe and real-time PCR. 

However, real-time PCR using detectable non-primer probes was also well known and 
routinely practiced in the art at the time the claimed invention was made as taught by Gibson 
et al. Specifically, Gibson et al. teach a method for detecting a PCR amplified product with 
sequence-specific non-primer probes using real-time PCR (page 997, right column, page 1000, 
last paragraph and Table 1) wherein the reaction is detected and quantitated every 8.5 seconds 
thereby providing accurate and time-sensitive information during the PCR reaction (page 996, 
left column, lines 1-3). It would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the detection of Hendrickson et al. wherein aliquots 
of the PCR reaction are run on agarose gel for detection and quantitation of amplified product 
at a single time point (page 525, right column, second full paragraph) with the Gibson et al. 
method wherein the PCR reaction is detected and quantitated every 8.5 seconds (page 996, left 
column, lines 1-3) by detection of non-primer probe hybridization for the expected benefit of 
eliminating the agarose gel step and for the expected benefit of accurate and time-sensitive 
detection as taught by Gibson et al. (page 995, right column, lines 1-5). 

Additionally, aptamer detector molecules were well known in the art at the time the 
claimed invention was made as taught by Gold et al. (Column 8, lines 22-45) who teach that 
aptamers can be employed as antibodies; aptamers have conventionally been employed in 
detection assays; and aptamers have numerous advantages over antibodies i.e. aptamers can 
be readily amplified, they do not require animal immunization and the binding affinity of 
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aptamers can be tailored to users needs (Column 8, lines 37-45). Therefore, It would have 
been obvious to one of ordinary skill in the art at the time the claimed invention was made to 
modify the antibody-detector molecule of Hendrickson et al. with the aptamer-detector 
molecule of Gold et al. for the expected benefit of specific, qualitative and quantitative detection 
of target molecules as taught by Gold et al. (Column 27, lines 54-56) and for the additional 
benefits of aptamers i.e. aptamers can be readily amplified, they do not require animal 
immunization and the binding affinity of aptamers can be tailored to used needs as taught by 
Gold et al. (Column 8, lines 37-45). 

Regarding Claim 2, Hendrickson et al. teach the method further comprising washing 
the capture molecule-target molecule complex to remove unbound sample after step (a) (page 
525, left column, third full paragraph, lines 5-6). 

Regarding Claim 4, Hendrickson et al. teach the method wherein the capture molecule 
is bound to a solid support (page 1372, Fig. 1). 

Regarding Claim 5, Hendrickson et al. teach the method wherein the capture molecule 
is bound to a solid support (page 1372, Fig. 1) but they do not teach the method wherein the 
capture molecule is in solution during step (a) or (b). However, binding of capture molecule- 
target molecules in solution was routinely practiced in the art. It would have been obvious to 
one of ordinary skill in the art at the time the claimed invention was made to modify the 
immobilized capture of Hendrickson et al. with capture molecules in solution for the known 
benefit of binding capture-to-target molecules in large volumes for the obvious benefit of more 
rapid binding in solution as known in the art. 

Regarding Claim 8, Hendrickson et al. teach the method wherein the target molecule is 
an organic compound having a molecular weight of about 100 to about 1000 grams/mole i.e. 
human thyroid stimulating hormone (hTSH) (page 523, left column, second full paragraph, 
lines 1-3). 
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Regarding Claim 9, Hendrickson et al. teach the method of wherein the target molecule 
is a protein i.e. hTSH (page 523, left column, second full paragraph, lines 1-3). 

Regarding Claim 10, Hendrickson et al. teach the method of wherein the target 
molecule is a protein i.e. hTSH (page 523, left column, second full paragraph, lines 1-3). 

Regarding Claim 11, Hendrickson et al. do not teach the method wherein the sample is 
selected from the group consisting of blood, serum, sputum, urine, semen, cerebrospinal fluid, 
bronchial aspirate and organ tissue. However, Hendrickson et al. teach the method detects 
hTSH known to be present in blood (page 526, left column, last paragraph). It would have been 
obvious to one of ordinary skill in the art at the time the claimed invention was made to apply 
the method for detecting hTSH is a sample as taught by Hendrickson et al. to samples known 
to contain hTHS for the expected benefit of highly sensitive detection of hTSH (a clinically 
important target molecule) in blood as taught by Hendrickson et al. (page 528, last paragraph). 

Regarding Claim 12, Hendrickson teach the method wherein the capture molecule is 
immobilized on a solid support (page 525, left column, second full paragraph, lines 1-6) but 
they do not teach the immobilization is via biotin labeled capture molecule bound to a 
streptavidin or avidin labeled support. However, biotin-labeled capture molecules immobilized 
via binding to a streptavidin or avidin labeled support were known and routinely practiced in 
the art at the time the claimed invention was made. It would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to modify the 
immobilization of Hendrickson et al. with routinely practiced biotin-avidin immobilization for 
the known benefit of rapid and specific biotin-avidin immobilization. 

Regarding Claims 13-14, Hendrickson et al. do not teach quantitation or detection 
using a non-primer probe having a fluorescent dye label (Claim 13) wherein the fluorescent dye 
label comprises two dyes (Claim 14). However, Gibson et al. teach quantitation of the amplified 
nucleic acid moiety using a detectable non-primer probe having a fluorescent dye label (page 
996, right column lines 1-4) wherein the fluorescent dye label comprises two dyes, a reporter 
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dye and a quencher dye which fluoresce at different wavelengths (page 996, right column lines 
1-16). It would have been obvious to one of ordinary skill in the art at the time the claimed 
invention was made to modify the detection of Hendrickson et al. with the two-dye fluorescent 
detection of Gibson et al. wherein fluorescently labeled non-primer probes are detected to 
quantitate PCR product by monitoring fluorescence emission and quenching (page 996, right 
column, lines 1-16) for the obvious benefit of detecting and quantitating amplified product over 
an extended period of time and for the expected benefit of accurate and time-saving detection 
as taught by Gibson et al. (page 995, right column, lines 1-5). 

Regarding Claims 17-19, Hendrickson et al. do not teach the detector molecule is RNA 
and the RNA is reverse transcribed to form DNA before or during amplifying (Claim 17), at a 
temperature sufficient to dissociate the detector molecule (Claim 18) and at a temperature 
about 50 to about 70°C (Claim 19). However, Gold et al. teach aptamers are RNA (Column 14, 
lines 34-35) which are reverse transcribed before amplifying (Column 13, lines 39-51). It would 
have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to modify the DNA of Hendrickson et al. with RNA as taught by Gold et al. based on 
target to be detected and desired results and to reverse transcribed the RNA to DNA before 
amplification as taught by Gold et al. and for the expected benefits of amplification using the 
polymerase chain reaction (Gold et al., Column 13, lines 40-42). Additionally, it would have 
been obvious to one of ordinary skill in the art at the time the claimed invention was made to 
reverse transcribe the RNA detector molecule at a temperature sufficient to dissociate the 
detector molecule and specifically between 50 and 70°C for the obvious benefit of transcribing 
the RNA at temperature which prevents secondary structure of the RNA and for the expected 
benefit of partitioning the RNA detector molecule for identification as taught by Gold et al. 
(Column 1, lines 14-31). 

Regarding Claim 20, Hendrickson et al. teach the method wherein the solid support is a 
96-well thermowell microtitre plate which is placed into a thermal cycler for PCR amplification 
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(page 525, left column, second full paragraph, lines 1-4 and fourth paragraph, lines 1-3) but 
they do not teach the solid support is a PCR tube. However, 96-well microtitre plates and PGR 
tubes were known and routinely practiced in the art for one-well/ sample and one-tube/ sample 
wherein reagent mixing and nucleic acid amplification for each sample is in isolation. It would 
have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to modify the 96-wells PCR solid support of Hendrickson et al. with a single-well PCR 
solid support based the number of samples to be assayed, available equipment and 
experimental design for the obvious benefit of reducing the cost and labor involved with 96- 
format assays by performing single-format assays. 

Regarding Claims 24-45, Hendrickson et al. teach the method wherein the target 
molecule is quantitated at a concentration equal to or less than 1 pg/mL (Claims 14-16) about 
100 to about 5000 pg/mi (Claims 27-29); of about 3 to 100 pg/ml (Claims 30-32); of about 0.4 
to about lOOpg/ml (Claims 33-35); of about 1 to about 100 pg/ml (Claims 36-38); of about 
0.03 of about 100 pg/ml (Claims 39-41); of about 0.005 to about 1 pg/ml (Claims 42-44) (page 
526, right column, first full paragraph and Fig. 4). 



Response to Arguments 

4. Applicant states that the instant invention is drawn to a method of quantitating or 
detecting the presence of a target molecule in a sample which may contain the target and a 
nuclease wherein the method includes a step of washing to remove the nuclease. Applicant 
further states the inventive concept is their discovery that aptamers could be effectively 
employed in the invention when nucleases are present. 

Applicant argues that Gold et al teaches away from their invention because Gold et al 
state that method utilizing aptamers must be performed without chemical degradation of the 
selected nucleic acids and must result in amplifiable nucleic acids. Hence, Applicant argues, 
the presence of nucleases in the sample would not be acceptable to the teaching of Gold et al. 
The argument has been considered but is not found persuasive because while Gold et al do 
teach that their method must be done without chemical degradation (Column 24, lines 51-53), 
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reading the cited passage further, Gold et al also teach washing the complexes prior to 
amplification as instantly claimed (Column 24, line 53-Column 25, line 9) whereby their 
method (comprising the wash step) produces amplifiable nucleic acids (Column 25, lines 10- 
54). Therefore, because Gold et al teach a method similar to that of Hendrickson et al 
(including the wash step) and because Gold et al teach the motivation to modify the 
Hendrickson antibody with an aptamer (i.e. aptamers provide specific, qualitative and 
quantitative detection of target molecules and aptamers can be readily amplified, they do not 
require animal immunization and the binding affinity of aptamers can be tailored to user needs 
(Column 8, lines 37-45 and Column 27, lines 54-56)), it would have been obvious to one of 
ordinary skill in the art to modify the Hendrickson antibody with the Gold aptamer. 

Applicant cites Williams et al who teaches that the "utility of aptamer is often limited by 
their vulnerability to nucleases present in biological materials". The Williams reference has 
been reviewed. It is acknowledged that Williams et al teach aptamers are susceptible to 
nuclease. Williams et al have overcome this susceptibility by designing nuclease-resistant 
aptamers (Abstract). However, the fact that Williams et al have acknowledged and overcome 
the susceptibility problem of aptamers by designing nuclease-resistant aptamers does not 
negate the fact that Gold et al have also overcome the aptamer susceptibility (by washing) as 
evidenced by the fact that their method produces amplifiable aptamers (Gold et al, Column 25, 
lines 10-54). Furthermore, the nuclease-resistant aptamers of Williams require multiple 
synthesis steps (page 1 1285, right column) and utilize reagents that are not readily available 
(page 11290, left column, second full paragraph). As such, one of ordinary skill in the art 
would have been motivated to follow the aptamer method of Gold et al and to wash the aptamer 
complex thereby providing amplifiable nucleic acids for the obvious benefits of utilizing a 
simple method step (i.e. washing) to provide the desired results (i.e. amplifiable nucleic acids) 
as taught by Gold et al (Column 24, line 53-Column 25, line 9). 



5. Claims 2, 4, 5, 8-14, 17-20 and 46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cubicciotti (U.S. Patent No. 6,287,765, filed 20 May 1998) in view of 
Gibson et al. (Genome Methods 1996, 6: 995-1001). 
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Regarding Claim 46, Cubiccoitti teaches a method for quantitating or detecting the 
presence of a target compound in a sample, the method comprising: exposing the sample to a 
capture molecule which binds to the target molecule to form a capture molecule- target 
molecule complex, adding to the complex a nucleic acid moiety containing a detector molecule 
wherein the detector molecule binds to the target molecule to form a capture molecule-target 
molecule-detector molecule complex, washing the complex, amplifying the nucleic acid moiety 
by PCR amplification, and quantitating or detecting the PCR amplified nucleic acid moiety 
(Column 229, lines 5-52). Cubiccoitti teaches that the aptamers are amplified and detected 
using well known techniques (Column 155, lines 26-50) but they do not specifically teach the 
detection is via real time PCR. However, real-time PCR using detectable non-primer probes 
was well known and routinely practiced in the art at the time the claimed invention was made 
as taught by Gibson et al. Specifically, Gibson et al. teach a method for detecting a PCR 
amplified product with sequence- specific non-primer probes using real-time PCR (page 997, 
right column, page 1000, last paragraph and Table 1). It would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to apply real time PCR of 
Gibson et al to the detection of Cubiccoitti and to detect and quantitate PCR products every 8.5 
seconds (page 996, left column, lines 1-3) by detection of non-primer probe hybridization for 
the expected benefit of eliminating the agarose gel step and for the expected benefit of accurate 
and time-saving detection as taught by Gibson et al. (page 995, right column, lines 1-5). 

Regarding Claim 2, Cubicciotti teaches the method further comprising washing the 
capture antibody: target molecule complex to remove unbound sample i.e. affinity 
chromatography (Column 229, lines 26-32) 

Regarding Claim 4, Cubicciotti teaches the method wherein the capture antibody is 
bound to a solid support during step a or b (Column 221, lines 19-42). 

Regarding Claim 5, Cubicciotti teaches the method wherein the capture antibody is in 
solution during step a or b (Column 229, lines 15-26). 
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Regarding Claim 8, Cubicciotti teaches the method wherein the target molecule is an 
organic compound having a molecular weight of about 100 to about 1000 grams/mole i.e. 
therapeutic peptide 7E3 (Column 228, lines 20-30). 

Regarding Claim 9, Cubicciotti teaches the method of wherein the target molecule is a 
protein i.e. therapeutic peptide 7E3 (Column 228, lines 20-30). 

Regarding Claim 10, Cubicciotti teaches the method of wherein the target molecule is a 
cytokine as claimed (Column 31, lines 1-17). 

Regarding Claim 11, Cubicciotti teach the method wherein the sample is selected from 
the group consisting of blood, serum, sputum, urine, semen, cerebrospinal fluid, bronchial 
aspirate and organ tissue (Column 229, lines 5-15). 

Regarding Claim 12, Cubicciotti teaches the method wherein the capture molecule is 
immobilized on a solid support via biotin (Column 163, lines 5-21). 

Regarding Claims 13-14, Cubicciotti does not teach quantitation or detection using a 
non-primer probe having a fluorescent dye label (Claim 13) wherein the fluorescent dye label 
comprises two dyes (Claim 14). However, Gibson et al. teach quantitation of the amplified 
nucleic acid moiety using a detectable non-primer probe having a fluorescent dye label (page 
996, right column lines 1-4) wherein the fluorescent dye label comprises two dyes, a reporter 
dye and a quencher dye which fluoresce at different wavelengths (page 996, right column lines 
1-16). It would have been obvious to one of ordinary skill in the art at the time the claimed 
invention was made to modify the detection of Cubicciotti with the two-dye fluorescent 
detection of Gibson et al. wherein fluorescently labeled non-primer probes are detected to 
quantitate PCR product by monitoring fluorescence emission and quenching (page 996, right 
column, lines 1-16) for the obvious benefit of detecting and quantitating amplified product over 
an extended period of time and for the expected benefit of accurate and time-saving detection 
as taught by Gibson et al. (page 995, right column, lines 1-5). 
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Regarding Claims 17-19, Cubicciotti teaches the method wherein the detector molecule 
is RNA and the RNA is reverse transcribed to form DNA before or during amplifying (Claim 17), 
at a temperatures well known in the art (Claims 18 & 19) (Column 153, line 33-Column 154, 
line 35). It would have been obvious to one of ordinary skill in the art at the time the claimed 
invention was made to apply well known temperatures for reverse transcription and 
dissociation to the RNA detectors of Cubicciotti e.g. between 50 and 70°C for the obvious 
benefit of transcribing the RNA at temperature which prevents secondary structure of the RNA 
and for the expected benefit of partitioning the RNA detector molecule for identification. 

Regarding Claim 20, Cubicciotti teaches the method wherein the solid support is a 96- 
well microtitre plate (Column 229, lines 15-26) but they do not specifically teach the 96-well 
plate is a PCR microtiter plate. However, 96-well microtitre plates and PCR tubes were known 
and routinely practiced in the art for one-well/ sample and one- tube/ sample wherein reagent 
mixing and nucleic acid amplification for each sample is in isolation. It would have been 
obvious to one of ordinary skill in the art at the time the claimed invention was made to modify 
the 96-wells PCR solid support of Hendrickson et al. with a single-well PCR solid support based 
the number of samples to be assayed, available equipment and experimental design for the 
obvious benefit of reducing the cost and labor involved with 96-format assays by performing 
single-format assays. 



6. Claims 24-45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cubicciotti (U.S. Patent No. 6,287,765, filed 20 May 1998) in view of Gibson et al. (Genome 
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Methods 1996, 6: 995-1001) as applied to Claim 46 above and further in view of Hendrickson 
etal. (Nucleic Acids Research, 1995, 23(3): 522-529). 

Regarding Claims 24-45, Cubicciotti teaches the method of Claim 46 as detailed above 
but is silent regarding the concentration of the target molecule. However, detection of targets 
at a concentration of equal to or less than 5000 pg/ml was well known in the art at the time 
the claimed invention was made as taught by Hendrickson et al who teach a method similar to 
that of Cubiccoitti wherein the target molecule is present at a concentration of equal to or less 
than 5000 pg/mL (page 526, right column, first full paragraph and Fig. 4). It would have been 
obvious to one of ordinary skill in the art at the time the claimed invention was made to apply 
the well known detection sensitivity of Hendrickson et al to detect target molecules at a 
concentration equal to or less than 1 pg/mL (Claims 14-16) about 100 to about 5000 pg/ml 
(Claims 27-29); of about 3 to 100 pg/ml (Claims 30-32); of about 0.4 to about lOOpg/ml 
(Claims 33-35); of about 1 to about 100 pg/ml (Claims 36-38); of about 0.03 of about 100 
pg/ml (Claims 39-41); of about 0.005 to about 1 pg/ml (Claims 42-44) as taught by 
Hendrickson et al (page 526, right column, first full paragraph and Fig. 4) of 5000 pg/ml or 
less for the obvious benefits of detecting clinically important low-copy number targets. 

Response 

7. Applicant states that the teaching of Williams et al teaches away from the cited prior 
art. Applicant provided no specific arguments or comments regarding the above rejections 
over Cubicciotti in view of Gibson et al or Cubicciotti in view of Gibson et al Hendrickson et al. 
The arguments regarding the Williams et al reference are addressed above in U 4. 



8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy 
as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 



Conclusion 

9. No claim is allowed. 

10, Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to BJ Forman whose telephone number is (703) 306-5878. The examiner can normally be 
reached on 6:30 TO 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Gary 
Jones can be reached on (703) 308-1 152. The fax phone numbers for the organization where this 
application or proceeding is assigned are (703) 308-4242 for regular communications and (703) 308-8724 
for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the receptionist whose telephone number is (703) 308-0196. 

BJ Forman, Ph.D. 
Patent Examiner 

Art Unit: 1634 

March 4, 2003 



